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ABSTRACT 



A method for restoring a used semiconductor substrate or 
wafer, the method comprising using a PVA scrubbing means 
to remove panicles or residues on the surface of the substrate 
or wafer such that the substrate or wafer may return to their 
respective virgin state for reuse, the method may further 
comprising a procedure of acid stripping for removing 
deposits on the surface of the substrate or wafer before the 
procedure of scrubbing, or a procedure of CMP for polishing 
the substrate or wafer before the procedure of scrubbing, or 
a procedure of cleaning the substrate or wafer after the 
procedure of scrubbing. 

17 Claims, 1 Drawing Sheet 
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USE OF CHEMICAL MECHANICAL a 6-inch wafer does. Thus, wasting a 12-inch wafer means 

POLISHING AND/OR a potential loss of up to four-times the revenue per wafer of 

POLY- VINYL-ACETATE SCRUBBING TO a 6-inch wafer. The semiconductor industry thus began to 

RESTORE QUALITY OF USED reclaim test or used wafers during the last several years. 

SEMICONDUCTOR WAFERS 5 Some conventional techniques to reclaim used or lest 

wafers have been developed during the last several years. In 

FIELD OF THE INVENTION general, these conventional techniques include a first step of 

acid stripping, a second step of lapping/polishing, and a final 

The present invention relates generally to a semiconduc- slep 0 f cleaning the wafers. The acid stripping step is used 

tor wafer, and more particularly to a method of using a ^ t0 remove oxides or metals deposited on the test wafers. A 

Chemical Mechanical Polishing (CMP) and/or a Poly- Vinyl- tes t wafer is usually an unpatterned wafer deposited with 

Acetate (PVA) scrubbing to restore used semiconductor oxides or metals, or both, over the test wafer. As a result, the 

wafers in order to reclaim the wafers suitable for reuse. ^ conventional slep in reclaiming test wafers is to strip the 

BACKGROUND OF THE INVENTION oxides and/or metals deposited over the wafers. Stripping 

15 the oxides and/or metals is conventionally accomplished by 

The semiconductor integrated circuit (IC) industry is using an acidic base chemical solution to etch and remove 

arguably the most fast-growing industry in the world during the oxides or metals from the wafers. To strip oxides or 

the last several decades. Throughout the world, an incalcu- metals, the wafers may be immersed within a liquid tank 

lable number of semiconductor devices or circuits built on containing the acidic chemical solution or the chemical 

IC chips are needed each year. Thus, the whole IC industry , Q solution may be dripped on the wafers to etch oxides or 

consumes annually a tremendous amount of semiconductor metals. 

wafers in making these chip products. In addition to the Merely using an acid bath to strip the oxides and/or metals 

wafers used for making end IC chip products, a significant is,, however, not enough to restore the lest or used wafers to 

amount of monitoring wafers, ordinarily 10-15% of total their original pre-used condition because the after-stripped 

production wafers per IC manufacturing factory, are used for ^ wafers normally still contain significant amount of 

a variety of testings during IC manufacturing processes. For defectivities, which may be particles on the surface or 

example, for an IC fabricating factory with a capacity of embedded defects in the outermost 1-2 /on depth of the 

processing 30,000 wafers per month, approximately 3,000 silicon wafers. A restored wafer has to be extremely clean 

test wafers per month are needed for testing purposes. and free of defectivities before it can be reused. For 

The wafer testings during a manufacturing process are 30 example, during an IC manufacturing process, an important 

essential for the IC chip fabrication. The semiconductor qualifying test for equipment used in the production is a 

manufacturing processes are extremely sensitive to any defectivity level test, e.g., to test how many particles have 

variations of operating conditions, such as, operating been deposited or how many defects have been formed on 

temperature, pressure, or humidity in the reactor, and are the test wafers. As a result, all test wafers have to be virtually 

also equally sensitive to variations of manufacturing equip- 35 defectivity-free before they can be used for any test purposes 

ment calibration. For instance, before a batch of wafers may to assure a reliable test result. Otherwise, if a defectivity- 

be processed, some test wafers have to be used to detect the infested wafer is tested, it is impossible to qualify or 

particle contamination level of the equipment to avoid the disqualify an equipment tested due to a high signal/noise 

waste of the whole batch. If the particle contamination level ratio. Almost all other applications, such as growing an 

is too high, cleaning has to be performed on the equipment 40 epitaxial layer over a wafer, also require particle conlami- 

prior to any production processes. Also, the operating con- nation free wafers. Nonetheless, although the acid bath 

ditions of the semiconductor manufacturing equipment are stripping may remove the oxides and/or metals of the 

extremely delicate. Thus, the testings qualify the stability of wafers, the wafers merely treated by the acid bath are often 

manufacturing equipment and allow an operator to make any still infested with unwanted defectivities and are thus unfit 

necessary adjustments to the equipment before they are used 45 for future uses in IC manufacturing. The acid bath treated 

to process the wafers. Depending on applications, each wafers will thus need further treatments before they can be 

semiconductor factory typically runs one or more test per reused either for testing or for production purposes, 

reactor per day for the production processes. As a result, a To address the above-mentioned problem of undesirable 

vast amount of test wafers are used in the IC industry defectivity level, conventional IC manufacturers use a 

annually. 50 lapping/polishing technique after the acid stripping treat - 

In the past, few IC manufacturers reclaimed used or test ment to remove particles and/or to polish the wafer for 

wafers for later uses, and these used or test wafers were removing surface defects on the wafer. The conventional 

normally thrown away. Many factors had contributed to the lapping/polishing technique is essentially a mechanical pol- 

reasons why previously IC makers did not reclaim the test ishing process using abrasives, normally contained in a 

wafers after being used. For example, the IC makers gen- 55 chemical solution called slurry, during polishing of the 

erally made good profits in the past, the cost of a new wafer wafer. During lapping/polishing, a polishing pad is used to 

was substantially similar to that of a used one, or the grind the wafer. Therefore, the lapping/polishing technique 

qualities of reclaimed wafers might be questionable due to may also be used to planarize the wafer, or to remove a layer, 

lack of good reclaiming techniques. For whatever reasons, such as materials which are not removed by the prior acid 

the whole semiconductor industry simply did not endeavor 60 bath treatment, on the wafer. During the lapping and 

to reclaim used or test wafers. Nevertheless, the situation has mechanical polishing slep, de ionized water may flow 

notably been changed in the modern IC industry. Nowadays, through the wafer to cool down heat generated by polishing 

the profit margin of IC manufacturing is generally declining and to remove particles and/or scraps during polishing, 

and the cost savings for using reclaimed wafers have been The lapping/polishing technique is, however, not without 

greatly increased as the wafer size moves from 6 inches to 65 disadvantages. For instance, the abrasives used in lapping/ 

8 inches and then to 12 inches. Each 12-inch wafer typically polishing technique are often quite rough. Thus, the wafer 

produces up to 4 times the number of end chip products than polished by lapping/polishing would normally lose at least 
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25 um in thickness per lapping/polishing run. Moreover, the written description, numerals indicate the various features of 

lapping/polishing technique is very difficult to be controlled the invention, like numerals referring to like features 

precisely, particularly to a large surface area. As a result, throughout for both the drawing figures and the written 

uneven thickness on various portions of a wafer might often description, 

result from the lapping/polishing process. Therefore, the 5 

lapping/polishing technique is unfit for a larger surface size BRIEF DESCRIPTIONS OF THE DRAWINGS 

wafer, such as an 8-inch or a 12-inch wafer, and is often mr» i u • j . ci_r 

, . . . ■ a . FIG. 1 shows a semiconductor water before a restoring 

unacceptable to the modem deep sub-micron technology due 4 . . " 

. . r . r &/ process according to the present invention, 

to its roughness. r -or 

. , ... e . . in FIG. 2 shows the wafer after a chemical stripping accord - 

Ttic third conventional step in reclaiming a wafer is to 10 . . t . . ■ 

i .l .* j j i-uj c n e mg to the present invenuon. 

clean the stnppcd-and -polished wafer. Clean wafers are ° r 

essential at all stages of the fabrication process but are 3 thc wafcr aficr mc chemical slapping and 

especially necessary before any of the operations performed a CMP according the present invention. 

at high temperature. The cleaning may be accomplished by FIG. 4 shows the wafer after the chemical stripping, the 

a conventional non<ontact cleaning procedure, i.e., the 15 CMP, a PVA scrubbing, and a wafer cleaning according to 

wafer is not touched by a cleaning equipment such as a brush the present invention. 

during cleaning, and the cleaning is usually performed in a 

wet bench. In the past, the non-contact cleaning is predomi- DETAILED DESCRIPTION OF THE 

nantly used to clean the wafer during the manufacturing INVENTION 

processes by the semiconductor industry. For instance, a 20 Convemional] a wafer scrubbing pr0C edure has never 

some wave cleaning technique is probably one of the most been specificaUy ^ in reclaiming or restoring a test or 

commonly used non-contact cleaning techniques. Some used wafer In Qne cmbodimenL lhc prcsem inve mion uses 

waves are energy waves generated by a transducer. Two lhe wafef scrub5ing proce dure to restore the wafer for the 

ranges of sonic waves arc soften used. The first range of e of feusi |fcc restored wafer in lt&{{ or duc _ 

approximately 20,000-50,000 Hz is called the ultrasonic 25 ^ xs ^ wafef & a comacl cleani 

waves and the second range of approximately 850 kHz is technimie Md in recent yearSt it has become increasingly 

called the megasomc waves In the megasomc/ultrasomc Ur to ide a more cffecdve deani of |hc wafer fof 

cleaning procedure the wafer may be immersed in the {hc JC manufacturing mdustry . In gcnera l, the wafer scrub- 

deionized water or the deionized water may be dripping on b - tcchni ^ a brush) or the lflcC) dirccll brushi a 

the wafer. The some waves pass through the deionized water 30 rf ^ wafcf to ^ qq ^ 

and cause particles or residues on the surface of the wafer to Durin g tfac wafcf mbbh ^ thc wafcr ^ typically placcd on 

0 a rotating plate and a rotating brush is brought into contact 

The megasonic/ultrasonic cleaning is, however, effective with the surface of the wafer while a stream of deionized 

only to remove those particles loosely attached to the wafer. water ^ directed onto the surface of the wafer to flush away 

It is not effective when a certain sort of attractive forces, particles. In a preferred embodiment, a detergent or some 

whether chemically or physically, exist between the particles chemicals are added to the water to increase the effective- 

and the wafer. For instance, a particle and the wafer will be ness and to prevent static built up among the wafer and the 

attractive to each other if they respectively have opposite particles. The brush material should be also carefully chosen 

electrical charges existing on them. They will also be l0 preV ent attractive electric potential built up between the 

attractive to each other when a certain kind of chemical particles, or residues, and the wafer. Otherwise, the particles 

bonding force exists between the particle and the wafer. For or residues would make it harder to be removed. In the 

these situations, megasonic/ultrasonic cleaning is ineffective preferred embodiment, a poly- vinyl- acetate (PVA) brush is 

and other cleaning step is needed to remove the particles or used in the wafer scrubbing because the PVA often leads to 

residues on the wafer more effectively in order to provide an a repulsive potential existing between the particles, or 

extremely clean wafer suitable for reuse. residues, and the wafer during wafer scrubbing and thus 

„ twcmti^ni makes flushing away particles easier. However, in alterna- 

SUMMARY OF THE INVENTION |iye embod im C Qts, other materials suitable to brush particles 

An object of the present invention is to provide a new without causing attractive potential between particles and 

method for reclaiming or restoring semiconductor wafers to 50 the wafer may also be used. 

their original-like pre -used state suitable for reuse. The The wafer scrubbing procedure is typically a post CMP 

object is met by using a chemical mechanical polishing procedure used to clean the wafer. In the preferred 

(CMP) procedure and/or a wafer scrubbing procedure during embodiment, the present invention thus further comprises a 

the restoring or reclaiming method according to the present Chemical Mechanical Polishing (CMP) procedure before 

invention, as indicated in the claims appended hereto. 55 the wafer scrubbing procedure to restore the test or used 

Accordingly, one embodiment of the present invention wafers. This is significant because, even though the CMP 

provides a wafer scrubbing procedure by using a poly-vinyl- has been widely utilized in manufacturing processes of 

acetate (PVA) brush to remove particles and/or residues on semiconductor devices or integrated circuits, it has never 

the wafer. In a preferred embodiment, the present invention been specifically used and/or disclosed in reclaiming or 

further comprises a CMP procedure before the wafer scrub- so restoring used semiconductor wafers or substrates, 

bing procedure to polish the wafcr and a cleaning procedure The chemical Mechanical Polishing technique has been 

after the wafer scrubbing procedure to restore the wafer back conventionally used for planarizing or polishing semicon- 

to the original-like condition. ductor wafers or substrates in the semiconductor industry 

The foregoing and additional features and advantages of over the last several years. The surface of a semiconductor 

the present invention will become apparent by way of 65 wafer has to be free of irregularities and be extremely flat 

non- limitative examples shown in the accompanying draw- before it could be used to manufacture semiconductor 

ings and detailed description that follow. In thc figures and devices or integrated circuits on the wafer. Otherwise, any 
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irregularities, such as surface defects and/or unevenness, on the platen table rotates, so does the wafer, in a first direction 

the surface of the wafer may greatly reduce the yield rate of at a speed up to 1000 rpm. Likewise, the polishing pad 

manufacturing semiconductor devices of the wafer. rotates, at a speed also up to 1000 rpm but in a second 

Furthermore, planarization steps are also often required direction opposite to the first, during the CMP. 

during a series of process steps in manufacturing integrated 5 ,„ ^ embodiment, the polishing pad is made of 

circuits formed on the semiconductor wafer. For instance, , lhane such M eommadMy avaiIab i c 

during formation steps ; of mter-layer dielectrics (ILD) or ^ , c 1QQQ of , c embodiments of the 

pre-metal dielectrics (PMD) the CMP or other plananzat.on ^ ^ ho fee made of olhcf 

ectaques wiU be applied to the wafer for plananzing .be ^ J* ^ , ^ . rf 

ILD or PMD deposited on to wafer in order for following 10 , materia , oom £J aay avaUable products 

process steps to take place. Without applying the plananza- {j^ Suba IV or Politex 

tion step first, every following process step, such asa ,' „ , . 

photography definition of a metal layer, would be unable to , important feature of the CMP is its pad dresser 
provide a good quality result, and the reliability of the for pohihmg pad reK»ndiUoning. The pad dresser corn- 
semiconductor devices or integrated circuits will thus be 15 P"* 68 silicon carbide or diamond gnts The pad dresser, 
seriously compromised. wmch B positioned in contact with the polishing pad, routes 
The requirement of planarization is even more important «"» m ™ s m f 8 °ack-and-forth fashion for "^ondMoning 
in making modern deep sub-micron range semiconductor me whole surface of the polishing pad during ; the CMP. As 
devices and/or integrated circuits. For example, a channel a result - ? ad *»» 1 main,ams *? P°^ h D ,n S P ad ,n a 
length of a typical modern MOS device has been shrunk to m P"*" condlU ? D for • ^ resell of the CMP. In contrast 
under 0.35 fim. Any slight morphological variations of the ,he « > s 00 P ad "^ndiUorung in the conventional lapping/ 
substrate or of deposited layers over the substrate might P° 15 D £ ec QlC l uc * 

potentially introduce defects into the MOS device during the Tn e slurry contains abrasives suspended in a pH-value 
manufacturing process. Thus, many planarization tech- adjusted chemical solution. The slurry solution of the 
niques have been developed over the decades. Although 2S present invention can be basic or acidic. One of the principal 
other planarization techniques might be useful, the CMP operations during the CMP is that when a target material, 
technique, however, provides many advantages over other sucn as a dielectric layer or a metal layer, is being polished, 
planarization techniques and is particularly suitable for chemicals added in the slurry solution will react with 
modern semiconductor manufacturing processes. topmost atoms of the surface of the target material causing 
Specifically, one unique advantage of the CMP over other 30 tnc surface of the target material softened up, or being 
planarization techniques is to accurately control a polishing oxidized, and become easier to be polished. The slurry 
rate of the wafer without causing thickness variation across solution may comprise KOH, NH 4 OH, H 2 0 2 , K10 3 , or 
the wafer, i.e., the CMP provides a much uniform global F<<N0 3 ) 3 based chemistries, and the abrasives may contain 
planarization result to the wafer than other planarization Si0 2 , Ce0 2 ,Al 2 0 3 , or diamond chips. In the wafer reclaim- 
techniques could offer. In addition, the CMP controls more 35 ing or restoring process according to the present invention, 
accurately the polishing rate than other planarization tech- one or more CMP procedures may be included for a better 
niques do. Therefore, the CMP became a favored process for result. Additionly, in each CMP procedure, various combi- 
planarizing the wafer. nations of chemistries in the slurry solution, the polishing 

Typically, the CMP may control the polishing rate of the P* 1 material, the rotational speeds of the platen table and/or 

wafer down to approximately 0.2-0.5 /mi/min. On the 40 of tDe P olishin g pad, or the abrasive materials may be 

contrary, the conventional lapping and mechanical polishing chosen As a result, by carefully choosing the abrasives, the 

technique often consumes approximately 25 ym or more in slurrv chemistries, the pH value of the slurry, the rotational 

thickness per run and thus is unfit for modem manufacturing the platen table and/or of the poshing pad, or the 

purposes. A principal difference between the CMP and the polishing pad materials, inter aha, individually or in 

conventional lapping/polishing is thus that the former may 45 combination, a manufacturer may customize the reclaiming 

be used to remove less than 2 m in thickness of the or restoring process to achieve a best result. This customi- 

substrate material while the latter removes at least 25 m in zablc f caturc of the P? 5 ™ 1 mention offers great advantages 

thickness of the substrate material each run. A wafer cannot over thc conventional reclaiming or restoring techniques, 

be too thin to be useful in manufacturing semiconductor In the preferred embodiment, the present invention further 

devices or integrated circuits. Thus, depending on specifi- 50 comprises a procedure of acid stripping for the wafer to be 

cations of each factory, the conventional lapping/polishing reclaimed or restored. This acid stripping procedure, if 

technique can only reclaim the wafer approximately twice included, is often the first step in the reclaiming or restoring 

without losing its usefulness. In contrast, the present inven- process. The acid stripping procedure is conventional and 

tion may be used to reclaim or restore the used wafer persons skilled in the art will be able to choose appropriate 

approximately more than 50 times. As a result, the present 55 chemical solution for the acid stripping procedure. In the 

invention provides tremendous advantages over the conven- preferred embodiment, the CMP procedure follows the acid 

tion technique. stripping procedure, and the PVA scrubbing procedure fol- 

The CMP procedure is a combination of chemical etching lows the CMP procedure. In one embodiment, the CMP 

and mechanical polishing steps during a semiconductor procedure may replace we add stripping procedure and thus 

manufacturing process. In general, the CMP uses a chemical 60 dispense with the acid stripping procedure. An advantage of 

solution, often referred to a slurry, for etching deposits over dispensing with the acid stripping procedure is a reduction 

the wafer during a mechanical polishing step. During the of cycle time in the reclaiming process. In yet another 

CMP, the wafer is often fixedly positioned on a platen table embodiment, the PVA scrubbing procedure may follow the 

and is pressed, normally at approximately 5-30 psi, against acid stripping procedure directly and thus dispense with the 

a polishing pad. Both the wafer and the polishing pad are 65 CMP procedure in the reclaiming process, 

normally in round shape wherein the polishing pad has a In the preferred embodiment, the PVA scrubbing proce- 

much larger diameter than the wafer docs. During the CMP, dure may further be followed by a cleaning procedure. The 
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cleaning procedure may be a wel bench cleaning, such as the 
conventional megasonic/ultrasonic cleaning, or a spray rins- 
ing cleaning, both of which are well known to persons 
skilled in the art. In the spray rinsing procedure, the wafer 
may rotate around an axis and acidic chemicals may be 
added to a spray liquid forming a chemical solution to make 
the cleaning procedure more effective. Furthermore, the 
chemical solution of the spray rinsing procedure may com- 
prise HF or SCI solution, and the rotational speed of the 
wafer in spray rinsing may vary to achieve a more effective 
cleaning of the wafer. 

As an exemplary summary, the present invention may 
comprise one of the following five non-limitative embodi- 
ment examples: 

A. (1) acid stripping, (2) PVA scrubbing; 

B. (1) acid stripping, (2) CMP, (3) PVA scrubbing; 

C. (1) acid stripping, (2) CMP, (3) PVA scrubbing, (4) 
cleaning; 

D. (1) CMP, (2) PVA scrubbing; 

E. (1) CMP, (2) PVA scrubbing, (3) cleaning. 
FIG. 1 shows a test wafer having an Si0 2 and a Metal 

layer deposited on the wafer. As shown in FIG. 1, particles 
are present in the Metal and Si0 2 layers and on the surface 
of the wafer, and surface defects are also commonly present 
on the surface of the wafer. FIG. 2 shows the wafer after an 
acid stripping procedure wherein the Metal and the Si0 2 
layers are stripped from the wafer. As shown, particles and 
surface defects are still present on the surface of the wafer 
after acid stripping. FIG. 3 shows the wafer after a CMP 30 
procedure wherein surface defects are removed but particles 
may still be present. FIG. 4 shows, according to the present 
invention, the wafer after a PVA scrubbing procedure and/or 
a cleaning procedure wherein all particles are removed. 
Thus, the wafer is clean and free of surface defects ready for 35 
reuse with minimum thickness (often less than approxi- 
mately 2 /mi) being removed. 

From the foregoing, it can be appreciated that, although 
specific embodiments of the invention have been described 
herein for purposes of illustration, various modifications 40 
may be made by persons skilled in the art without deviating 
from the spirit and/or scope of the invention. Particularly, the 
present invention may be used to reclaim a patterned wafer, 
i.e., the scrapped wafer in a later production stage of the 
semiconductor manufacturing processes. The present inven- 45 
tion is also useful to reclaim an ion-implanted wafer, i.e., the 
ion-implanted wafer for testing or for production purposes. 
Doping profiles of the ion-implanted wafer may be erased by 
the present invention to make the restored wafer re-useable. 
Likewise, the present invention may be used to reclaim a 
photo-resist coated and/or spin-on -glass coated wafer. The 
present invention may be used for a larger size wafer, such 
as the wafer of 12-inch or larger diameter. In addition, the 
present invention may reclaim not only silicon material 
wafers but also other material wafers, such as wafers made 
of III— V compound semiconductor materials. The present 
invention is particularly advantageous for applications in the 
modern semiconductor industry with deep-submicron tech- 
nology. The present invention is applicable to reclaim or 
restore an epi-grown wafer. 

Finally, the present invention may be used to reduce the 
thickness loss when obtaining a virgin-wafer from an ingot 
as compared to the conventional technique of lapping/ 
polishing. To create a wafer from the ingot, the conventional 
technique cuts the ingot to form the wafer slice. After 
cutting, the conventional technique then uses lapping/ 
polishing to perfect the surface of the wafer. Typically, the 



conventional technique require a substantial amount of extra 
wafer thicknesses, i.e., approximately 100 fan, reserved for 
consumption during the conventional lapping/polishing pro- 
cedure. As stated, the CMP consumes far fewer target 
5 materials than the conventional lapping/polishing does 
(approximately 2 /on versus 25 each run). By using the 
CMP, the present invention may substantially reduce the 
thickness loss when obtaining a wafer from the ingot and, 
10 thus, increase the number of wafer slices that may be 
obtained from the ingot. As a result, the present invention 
may potentially save huge amounts of costs or increase large 
volume of revenues to an IC factory. 
What is claimed is: 

1. A method for restoring a previously processed semi- 
conductor substrate to an original-like condition suitable for 
reuse in testing or production purposes, said restoring 
method comprising a scrubbing procedure which comprises: 

a. positioning the substrate on a first support means; 

b. rotating the first support means at a first speed; 

c. placing a first basic or acidic chemical solution onto a 
first surface of the substrate; 

d. pressing a brush against the first surface of the substrate 
at approximately 5-30 psi, the brush being made of a 
material adapted to generate a repulsive electrical 
potential between particles or residues on the substrate 
and the substrate itself; and 

e. scrubbing the surface of the semiconductor substrate by 
rotating the brush at a second speed, said scrubbing of 
the substrate removing the panicles or residues on the 
surface of the substrate thereby rendering the substrate 
to the original-like condition suitable for reuse. 

2. The restoring method of claim 1 wherein said first 
chemical solution comprises NH^OH, SCI, HQ. HF, or 
citric acid based chemistries. 

3. The restoring method of claim 1 wherein the brush 
material is poly-vinyl-acetate. 

4. The restoring method of claim 1, further comprising: 
providing deionized water to the substrate by immersing 

the substrate in the deionized water or by dripping the 
deionized water on the substrate; and 
generating megasonic or ultrasonic waves of the deion- 
ized water by a transducer means during the scrubbing 
step e. 

5. The restoring method of claim 1, before said scrubbing 
procedure said restoring method further comprising a chemi- 
cal mechanical polishing (CMP) procedure which com- 
prises: 

a. positioning the substrate on a second support means; 

b. rotating a polishing pad at a third speed; 

c. placing a slurry solution onto a polishing surface of the 
polishing pad adapted to polish the substrate; 

d. rotating the second support means at a fourth speed; 

e. moving the second support means or the polishing pad 
to urge the first surface of the substrate to be polished 
against the polishing surface of the polishing pad; 

f. polishing the first surface of the substrate. 

6. The restoring method of claim 5 wherein the slurry 
comprises: 

a second acidic or basic chemical solution; and 
abrasives for polishing the substrate. 
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7. The restoring method of claim 6 wherein said second 
chemical solution comprises KOH, NH 4 0H, H^, KI0 3f or 
Fe(N0 3 )3 based chemistries. 

8. The restoring method of claim 6 wherein said abrasives 
comprise Si0 2 , Ce0 2 , A1 2 0 3 , or diamond chips. 

9. The restoring method of claim 5 wherein the polishing 
pad comprises poly-urethane material. 

10. The restoring method of claim 5 wherein the polishing 
pad comprises poly-urethane impregnated polyester mate- 
rial. 

11 . The restoring method of claim 5 wherein both the third 
and the fourth speeds are up to approximately 1000 rpm. 

12. The restoring method of claim 5, before said CMP 
procedure further comprising a step of stripping a deposited 
layer on the surface of the substrate by directing a third 
acidic based chemical solution on the substrate. 

13. The restoring method of claim 5, after said scrubbing 
procedure said restoring method further comprising a clean- 
ing procedure. 

14. The restoring method of claim 13 wherein said 
cleaning procedure comprises: 
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positioning the substrate within a liquid rinsing means; 
generating sonic waves by a transducer positioned in the 

vicinity of the liquid rinsing means; and 
5 removing panicles or residues on the substrate by the 

sonic waves. 

15. The restoring method of claim 13 wherein said 
cleaning procedure comprises using a spray rinsing means to 
remove particles or residues on the substrate. 
10 16. The restoring method of claim 13, before said CMP 
procedure said restoring method further comprising a step of 
stripping a deposited layer on the surface of the substrate by 
directing a fourth acidic based chemical solution on the 
substrate. 

15 17. The restoring method of claim 1, before said scrub- 
bing procedure said restoring method further comprising a 
step of stripping a deposited layer on the surface of the 
substrate by directing a fifth acidic based chemical solution 
on the substrate. 
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